Background {#s1}
==========

Penile squamous cell carcinoma (pSCC) is the most common histological subtype (\>95%) of penile malignancy.[@R1] Though pSCC is relatively rare in the Western world, it is a significant health problem in developing countries like India.

The definitive treatment for early penile cancer is wide surgical excision or penectomy (partial/total), usually accompanied with bilateral inguinal lymph node dissection with/without pelvic lymph node dissection. In patients with advanced/recurrent pSCC or with bulky (\>4 cm) inguinal lymph nodes, multimodality treatment, comprising surgery, chemotherapy and/or radiation therapy should be considered. Cisplatin-containing chemotherapy with/without taxanes remains the mainstay of combination chemotherapy with significant clinical benefit on technically unresectable and recurrent penile cancer.[@R2] We report here a case of a locally recurrent pSCC with pelvic lymphadenopathy, in a patient with poorly controlled diabetes, treated with nanosomal docetaxel lipid suspension (NDLS) based cisplatin and 5-fluorouracil (TPF) regimen in the neoadjuvant setting. The patient subsequently achieved surgical operability and underwent total radical penectomy with bilateral ilioinguinal lymphadenectomy, in two stages. This is the first case report showing efficacy and safety of NDLS-based TPF regimen in a patient with recurrent penile cancer.

Case presentation {#s2}
=================

A 56-year-old man with hypertension and poorly controlled type II diabetes mellitus presented to our tertiary care hospital with complaints of ulceroproliferative growth over penile stump with bleeding, purulent discharge, pain and progressive difficulty in micturition for the last 3 months. The patient had a history of partial penectomy 20 months back for primary pSCC, reported as stage II (pT2Nx). He refused to undergo inguinal lymphadenectomy at the time of primary surgery.

Physical examination revealed an ulceroproliferative growth measuring 4×4 cm over distal part of residual penile stump and base of penis with induration reaching up to bulbar urethra. There were clinically palpable mobile right side inguinal lymph nodes, with no palpable opposite inguinal or iliac lymphadenopathy; scrotum and testes were normal. A MRI scan of the pelvis revealed a 9.5×6×4.5 cm lesion over penile stump, involving remaining part of corpora cavernosa, extending up to bulbar urethra and root of penis with distorted soft tissue contour at the site of amputation and enlarged ilioinguinal lymph nodes on the right side, the largest iliac lymph node measuring 2.5×1.5 cm ([figure 1](#F1){ref-type="fig"}). Punch biopsy revealed a moderately differentiated squamous cell carcinoma. The patient was clinically staged as IIIA (T2N1 M0).

![Prechemotherapy MRI showing penile lesion along with enlarged iliac lymph nodes (bold arrow) abutting iliac vessels.](bcr-2017-220686f01){#F1}

This patient had poorly controlled diabetes on regular insulin. In view of comorbidities, extensive locally recurrent disease and presence of iliac lymphadenopathy, neoadjuvant chemotherapy (NACT) was planned with docetaxel+displatin+5 fluorouracil (5-FU) (TPF regimen) every 3 weeks followed by surgery in two stages. Since it is known that premedication with steroids worsens hyperglycaemia in diabetes and increase the risk of infections postsurgery,[@R3] it was planned to administer NDLS to him, thereby obviating the need for steroid premedication. The chemotherapy regimen consisted of NDLS 75 mg/m² administered over 1 hour on day 1; 5-FU 750 mg/m² on days 1--2 and cisplatin 75 mg/m² in divided doses on day 1--2. Following first cycle of NACT, there was good clinical response in primary tumour in terms of decreased pain, bleeding and the exudate in the first 20 days itself. The patient received 4 cycles of TPF regimen with progressive decrease in size of penile ulcer and symptomatic pain relief.

A contrast-enhanced CT done post-NACT showed a 6.5×4.2×2.1 cm ill-defined necrotic lesion involving the remaining corpus cavernosa and extending up to root of penis (bulbar urethra). Few lymph nodes maximum size up to 1.2 cm were present in right inguinal and iliac region. The tumour showed decrease by \~30% as per response evaluation criteria in solid tumours (RECIST V.1.1) following four cycles of NACT ([figure 2](#F2){ref-type="fig"}). In view of the patient's reluctance to undergo bilateral ilioinguinal lymphadenectomy in the same setting as total penectomy, he was planned for staged surgery. He underwent total radical penectomy with permanent perineal urethrostomy ([figure 3A](#F3){ref-type="fig"}). Histopathological examination revealed squamous cell carcinoma (7.5×4 cm circumferential lesion, with invasion into corpora cavernosa and spongiosum) and resection margins free from tumour at root of penis ([figure 3B](#F3){ref-type="fig"}).

![Postchemo contrast-enhanced CT showing residual disease with marked response (bold arrow) in iliac lymph nodes.](bcr-2017-220686f02){#F2}

![Intraoperative image showing (A) rest of the penis, (B) residual disease in partial penectomy specimen. (B) Squamous cell carcinoma, penis, histology, low power.](bcr-2017-220686f03){#F3}

The patient received two more cycles of NDLS containing TPF regimen postsurgery followed by bilateral ilioinguinal block dissection. He tolerated the chemotherapy very well without any serious adverse effects. The postoperative course was uneventful except for minor right inguinal wound infection, which was managed with topical antibiotics and dressing. All lymph nodes were free from tumour invasion (right ilioinguinal---0/24 and left ilioinguinal---0/14).

Outcome and follow-up {#s3}
=====================

The patient is in regular follow-up and is doing well nearly 26 months after completion of treatment ([figure 4 and B](#F4){ref-type="fig"}).

![(A) Postoperative picture showing the healed bilateral inguinal block dissection scar. (B) Postoperative picture showing functional perineal urethrostomy.](bcr-2017-220686f04){#F4}

Discussion {#s4}
==========

Squamous cell carcinoma of the penis is more prevalent in parts of Africa, South America and Asia, making it an imperative global health problem.[@R1] Selected patients with regional lymph node metastases can be rendered free of disease with inguinal and pelvic lymphadenectomy and can enjoy long-term survival.

Surgery alone is curative with low recurrence rates reported (10%--20%) in patients with no or minimal nodal disease (\<3 unilateral inguinal lymph node metastases, without extranodal extension or any pelvic lymph node involvement).[@R4] However, high recurrence rate reported (as high as 80%--90%) in patients with extensive nodal involvement (bilateral lymph node metastases or extranodal extension and involved pelvic lymph nodes).[@R5] Multimodality treatment incorporating neoadjuvant and/or adjuvant chemotherapy before/after lymphadenectomy is desirable in patients with advanced inguinal and pelvic lymph node metastases.

A response rate (RR) of 23% to cisplatin monotherapy has been reported,[@R6] which is comparable to the overall response rate (ORR) of 30.8% reported for irinotecan and cisplatin in the single-arm phase II EORTC trial.[@R9] Three single-institution case series have reported a pooled RR of 63% with cisplatin and 5-flurouracil (PF) combination in 19 patients (three complete remissions and nine partial remissions).[@R10] Di Lorenzo *et al* conducted a retrospective analysis and found a RR of 32% for this regimen.[@R13]

The TIP regimen (cisplatin, paclitaxel and ifosfamide) has also been reported to downstage locally advanced disease in the neoadjuvant setting.[@R14] The docetaxel, cisplatin and 5-FU (TPF) combination has produced high RRs and have improved survival when compared with PF in squamous carcinomas of the head and neck (SCCHN);.[@R16] Though recent studies have shown that addition of induction chemotherapy may be an option in a select subset of patients with advanced disease with high risk for local or distant failure in SCCHN, this approach is still not the standard of care.[@R18] SCCHN displays histological and clinical similarities to penile cancer. In a single-centre study, patients were treated with either paclitaxel or docetaxel-based TPF regimen in the adjuvant, neoadjuvant and palliative settings; one out of six patients with metastatic disease and seven out of 12 patients in neoadjuvant setting reported an objective response rate (ORR) of 44%.[@R19] In a phase II study, 10 out of total 29 patients with locally advanced or metastatic pSCC receiving the TPF regimen, 38.5% achieved an objective response and two patients with locally advanced disease achieved radiological complete response.[@R20]

Conventional docetaxel is formulated in polysorbate 80 (and ethanol), which is known to cause infusion-related toxicities and hypersensitivity reactions. NDLS is a novel formulation of docetaxel, which is lipid-based drug delivery system that eliminates need of polysorbate 80 and ethanol. NDLS has been studied in patients with locally advanced and metastatic breast cancer, hormone refractory prostate cancer and locally advanced head and neck squamous cell cancer, where it has demonstrated a better efficacy and safety versus conventional docetaxel.[@R21]

Any major study with head to head comparison would be difficult because of limited disease prevalence, especially in Western countries. In study by Pizzocaro *et al* and Leijte *et al*, number of patients in trials for NACT in penile cancer were 6 and 20, respectively.[@R3] In review by Hakenberg *et al*, author concluded that taxane-based NACT for N3 ilioinguinal disease is recommended and can result in long term survival but main problem still remains the lack of data.[@R23]

In our patient with local recurrence of pSCC, combination chemotherapy with NDLS-containing TPF regimen was responsible for the tumour shrinkage and the successful control of the local recurrence, which subsequently rendered the patient operable for staged surgical resection. Treatment of patients with locally advanced/recurrent penile cancer with NDLS-based combination chemotherapy may be considered as one of the options in locally advanced disease or patients with comorbid conditions precluding safe single stage surgery. Though this strategy needs to be validated in larger patient cohort, this is the first case report showing successful treatment of recurrent pSCC with NDLS-based TPF regimen in the neoadjuvant setting.

###### Learning points

-   Penile squamous cell carcinoma (pSCC) is a relatively rare disease in Western world but is a significant health problem in countries like India.

-   We report here a case of successful multimodality management of recurrent pSCC in a patient with poorly controlled diabetes.

-   In view of the comorbidities, locally recurrent disease and presence of right Iliac lymphadenopathy, the patient was treated with nanosomal docetaxel lipid suspension (NDLS), cisplatin and 5-fluorouracil (TPF regimen) in the neoadjuvant setting followed by staged surgical resection.

-   This is the first case report showing successful treatment of recurrent pSCC with NDLS-based TPF regimen in the neoadjuvant setting.
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